126   ELECTRICAL DISCHARGES, WAVMS AND IMPULSES
45. The frequency of the oscillations usually ib the natural
frequency of the oscillating circuit or section of circuit, but it
may be some of the higher harmonics of the generator wave,
where such harmonic is near the natural frequency of the system,
The latter seems to be the case in the continual arcing ground
Oscillation in Pigs. 44 and 45, page 98* In Fig. 44, the* beginning
of the disturbance, apparently a harmonic, of the generator wave
builds up by the energy supply through a beginning an*, and then
builds clown again, by being slightly out of resonance with a
multiple of the natural frequency of the circuit. In Fig, 45, the
arc has completely developed, and one of the harmonica of the
generator wave appears as a steady continuous oscillation,
Continual and cuitmlative oscillations naturally arc* the most
dangerous phenomena in an electric circuit, for the reasons:
 1.	While each individual wave or wave train may not ho
sufficient in energy and in over-voltage to do harm, the recurrence
through seconds, minutes or hours finally destroys the insulation,
either by the sustained over-voltage, or by the decrease of dielec-
tric strength resulting from the heating of the insulation caused
by the high frequency.   The over-voltage protective devices fre-
quently do not offer protection, as the over-voltage of the oscilla-
tion is insufficient to cause a discharge oven* the lightning arrester.
The only effective protection seems to ho a continuous dissipa-
tion of the oscillating energy by a resistance closing the oscillat-
ing circuit.   In general, a moderate capacity would be connoetwl
in series with such damping resistance, and would bo chosttn ho
as to allow the high frequency to pass practically unobstructed,
while practically stopping the passage of the machine frequency,
and the waste of powor, incident thereto.
 2.	A continual oscillation involves an energy transformation
from the power supply of the system to the oscillation frequency.
The energy of the oscillation which given its <l«wtructivem»HH thus
is not limited to the small amount of the stored magnetic and
dielectric energy of the system, but is supplied continuously from
the engine or turbine power.
 3.	The continual oscillation is not a resonance phenomenon
which depends on the frequency of the exciting disturbance just
coinciding with one of the natural frequencies of tho oscillating
system, and which thus can occur only very rarely.   The* dis-

